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A new genus and two new species of primitive Oligo-Miocene zygomaturincs are described 
from Riversleigh, northwestern Queensland. A maxillary fragment described by Tedford as 
palorchcstine (Marsupialia: Palorchestidac) is referred to Silvabestius , and is intermediate 
between S. michaelbirti sp. nov. and S. johnnUandi sp. nov. Trends in premolar morphology 
within the genus support Stirton ct al.s' proposal that zygomaturines arose from primitive 
diprotodontine-Iike forms in which the parastyle on P 3 was less developed. The tricuspid 
P%S. michaelbirti is intermediate between the bicuspid P 3 of primitive diprotodontincs and 
the more typical quadricuspid P 3 of S. johnnUandi. Cladistic analysis of the Zygomaturinae, 
based largely on the upper third prcmolar, is compared w'ith previous analyses. 

□ Zygomaturinae, Silvabestius, Riversleigh, Oligocene , Miocene. 

Karen Black & Michael Archer, School of Biological Science , University of New South 
Wales, New South Wales 2052 , Australia; 4 November 1996. 


Tedford (1967) described Palorchestinae gen. 
and sp. indet., a right maxillary fragment contain- 
ing P 3 -M ! and the anterior half of M 2 from Site 
D, Riversleigh, northwestern Queensland. This 
assignment was based on plesiomorphic features 
that were at the time otherwise only known in 
primitive palorchestids such as Ngapakaldia and 
Pitikantia . Tedford (1967) did, however, note 
enlargement of the parastylar region, a low 
parastyle and a more extensive posterolingual 
eingular shelf in P 3 that appeared to anticipate 
development of the quadricuspid premolars of 
primitive zygomaturines. These features were 
also noted by Hand et al. (1993b) who, in light of 
primitive zygomaturines from northern Australia 
(Nimbadon Hand et al., 1993a; Alkwertatherium 
Murray, 1990b), Handetal. (1993b), referred the 
D-site specimen to the Zygomaturinae. 

Two perfectly preserved crania of the primitive 
zygomaturine diprotodontid, Silvabestius 
johnnUandi sp. nov. were collected at VIP Site in 
1989 and a complete skull of Silvabestius mic- 
haelbirti sp. nov. was recovered from Hiatus Site 
in 1992. Both species show striking similarities 
in dental morphology to Tedford’ s Site D maxil- 
lary fragment. 

This paper describes these new' speeies and 
provides a phylogenetic analysis of the 
Zygomaturinae based on dental features. Partic- 
ular attention focuses on P\ which tooth appears 
most useful in diprotodontoid phylogenetie anal- 
yses (Stirton et al., 1967). 

Material is deposited in the palaeontological 
collection of the Queensland Museum (QMF) 


and the palaeontological collection of the Bureau 
of Mineral Resources, Canberra (CPC). Cusp 
nomenclature follows Archer (1984) and Rieh et 
al. (1978) except that w'hat was then understood 
to be the hypocone of upper molars is now ae- 
eepted to be the metaconule following Tedford & 
Woodburnc (1987). Molar homology follow’s 
Luckett (1993). Premolar homology follows 
Flower (1867). Higher level systematic nomen- 
clature follows Aplin & Archer (1987). 

SYSTEMATICS 

Superorder MARSUPIALIA Illiger, 1811 
Order DIPROTODONTIA Owen, 1866 
Family DIPROTODONTIDAE Gill, 1872 
Subfamily ZYGOMATURINAE Stirton, 
Woodburne & Plane, 1967 

Silvabestius gen. nov. 

TYPE SPECIES. Silvabestius johnnUandi sp. nov. 

OTHER SPECIES. Silvabestius michaelbirti sp. nov., 
Palorchestinae gen. and sp. indet. of Tedford (1967) 
(=Silvabestius sp. herein). 

DIAGNOSIS. Silvabestius differs from other 
zygomaturines in the following combination of 
features: small parastyle on P 3 ; absence of a deep 
treneh separating parastyle from parametacone 
base on P , absence of a well-developed lingual 
margin on upper molars; presence of upper ca- 
nines (except Neohelos)\ absent or small 
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FtG 1 Silvcibestiiis johnnilandi gen. et sp. nov.. hotolype, QMF30504. A. right lateral view. B. ventral view, C, 
dorsal view. Bar = 20mm. 


hypoconeon P *^ (except AlkwertatherittniwebbiY, and Nimbadon by: its small size; molar gradient 
more anteriorly convex upper molar lophs (ex- that does not appreciably increase posteriorly. It 
cept (or Nimbadon). It is distinguished from other is distinguished from other zygomaturines except 
zygomalurines except Raemotherium yatkolai Nimbadon and Neolielos by: the anterobuccal 
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FIG. 2 Silvabestius johnnilandi gen. et sp nov., holotype, QMF30504. Occlusal stereopair of upper cheektooth 
dentition. Bar= I Omm. 


blade from the parametacone on P 3 ; absence of a 
well-developed buccal cingulum or metastyle on 
P 3 . It ean be distinguished from other 
zygomaturines except Neohelos , Nimbcidon and 
A . webbi by an undivided parametacone on P3. 

ETYMOLOGY. Latin silva, forest and bestia , beast; 
for its inferred habitat; masculine. 


Silvabestius johnnilandi sp. nov. 

(Figs 1-6) 

MATERIAL. Holotype QMF30504, a juvenile skull 
and associated mandible with completely unworn left 
and right cheek tooth rows. The basicranium, palate 
and nasals are incomplete. Both dentaries are missing 
the coronoid process. I 3 ' 3 is missing on each side. 
P 3 and M 3 '^ on each side were uncruptcd at the time of 
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has been a strong supporter of the 
Riversleigh Project and helped collect 
at Riversleigh. 


RELATIONSHIP OF THE HOLO- 
TYPE TO THE PARATYPE. We 
conclude that QMF30504 was a de- 
pendent pouch-young living on its 
mother’s (QMF30505) milk be- 
cause: 1) both specimens were in 
the same deposit, within 1 m of each 
other; 2) the lack of wear on the 
teeth of QMF30504 most of which 
were still erupting and the lack of 
fusion of any of its cranial bones; 3) 
when the upper and lower cheek 
teeth of the juvenile are brought into 
occlusion, the upper and lower inci- 
sors do not meet, but are separated 
by a gap of approximately 6 mm, a 
gap appropriate to suit a mother’s 
nipple. 4) LI 3 of the adult skull, 
which was thought to be missing, 
was found adjacent to the nose of 
the juvenile skull suggesting that 
the adult and juvenile died nose to 
nose, suggesting an emotional rela- 
tionship. 


DIAGNOSIS. This species dilters 
from S . michaelbirti in the follow- 
ing combination of features: it is 
much larger; it has an expanded 
parastylar region on P 3 and more 
FIG. 3. Silvabestius johnnilandi gen. et sp. nov., right dentary of holo- distinet parastyle; it has a more pos- 
type QMF30504. Occlusal stereopair. Bar = 10mm. ler j or parametaeone on P 3 ; it has a 

larger protocone on P 3 that is also 


death. Paratype QMF30505, a virtually complete adult 
skull; its frontals arc broken and slightly depressed; a 
large fracture runs diagonally from the left orbit to the 
dorsal surface of the premaxilla and continues vcntrally 
through the right canine alveolus and onto the palate. 
The right palatine bone is fractured and depressed. The 
left mastoid/paroccipital process is broken. The supra- 
occipital is incomplete. Both types from VIP Site 
which is 3m below D Site; the latter contains 
diprotodontoids some of which belong to genera that 
occur in the late Oligoeene in the Etadunna Foration 
(Woodbumc et al., 1994) and thus we assign VIP Site 
to the late Oligoeene. 

Although a juvenile the holotype has perfectly unworn 
dentition which maximises information about crown 
morphology and both the skull and lowerjaws, whereas 
the paratype is only a skull. 

ETYMOLOGY. For Professor John Niland, Vice 
Chancellor of the University of New South Wales who 


more distinctly separated from the base of the 
parametaeone by a deep fissure; it has a small but 
distinct hypocone on P 3; and it has less steeply 
sloping surfaces on the protolophs and metalophs 
of M 1 " 4 . 

DESCRIPTION. Upper incisors. L and RI 1 in the 
Holotype; L, Rl 1 " 2 and LI 3 in the Paratype. I 1 
large, curved, with a thiek, rounded base tapering 
to its tip. Enamel eonfined to the anterolateral 
surfaces and the upper third of the distal surface. 
L and RI 1 convergent at their tips. I 2 small, sub- 
ovate, tapering anteriorly, with narrow anterior 
tip eontaeting the posterolateral face of I 1 , with 
erown dominated by a large, ovate wear faeet. I 3 
posterior and slightly lateral to I 2 , smaller than I 2 , 
with a triangular occlusal surface, with apex ori- 
ented anteromedially, with a wear faeet on most 
of the occlusal surface. 
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FIG. 4. Silvabestius johnnilandi gen. et sp. nov., right dentary of holotype QMF30504. A, lingual view. B, buccal 
view. Bar = 10mm. 


Upper canines. Adult skull with small canine 
alveolus just posterior to the premaxillary/maxil- 
lary suture; obscured in the juvenile skull. 

P 3 . Four cusps: a large parametacone; a well- 
developed protocone; a small distinct parastyle; 
and a poorly-developed hypocone. Widest across 
the protocone. Emargination between the bases 
of the protocone and lobate parastylar region 
defining the anterior and posterior moieties. Para- 
type premolar proportionately longer than that of 
the Holotype and the anterior and posterior moi- 
eties are more distinct. Large, undivided para- 
metacone the tallest cusp on the premolar, 
situated along the midline of the tooth, slightly 
posterior to its transverse axis. Protocone large, 
lingually opposite the parametacone. Hypocone 
small but distinct, on the lingual cingulum at the 
posterolingual base of the protocone. Paratype P 3 
with extremely reduced and non-cuspate 
hypocone. 

Parametacone pyramidal in occlusal view with 
steep buccal, anterolingual and posterolingual 
faces. Each face defined by a distinct blade: an 


anterior preparametacrista, a posterior 
postparametacrista and an anterolingually di- 
rected blade. Preparametacrista linear, extending 
anteriorly (and slightly buccally) from the 
parametacone apex, continuous with a short, ar- 
cuate, posterobuccal blade from the parastyle. 
The anterolingually-oriented blade descending 
the anterolingual face of the parametacone, ter- 
minating in the fissure that separates the bases of 
the protocone and parametacone, just prior to 
meeting its counterpart, a short, linear, an- 
terobuccally-directed protocone crest. A similar 
condition is found in Nimbadon lavarackorum 
(Hand et al., 1993a) and some Neohelos speci- 
mens from the Oligocene-Miocene of Rivers- 
leigh. In the paratype, the anterolingual 
parametacone blade is continuous with the an- 
terolingual cingulum, a feature previously re- 
garded as an autapomorphy of Nimbadon (Hand 
et ah, 1993a). A slight swelling at the junction of 
the anterolingual blade and the lingual cingulum 
may represent a small protostyle. 
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TABLE i. Measurements (mm) of Silva bestius. 
H=Height of crown; A/P=anlerior-posterior length; 
Th=Thickness; W=width; IMP 0 = implantation 
angle; #=broken specimen; *=dimensionsof alveoli. 


A. I 1 MEASUREMENTS 

Species 

No 

Side 

H 

A/P 

W 

jolmnilandi 

QMF 

30504 

L 

7.1 

- 

6.5 

R 

8.3 

- 

6.7 

QMF 

30505 

L 

16.0# 

8.7 

6.9 

R 

20.1# 

8.3 

6.9 

michaelbirti 

QMF 

20493 

L 

18.9# 

7.2 

7.0 

R 

18.3# 

8.1 

6.8 

B. r MEASUREMENTS 

jolmnilandi 

QMF 

30505 

L 

5.4 

6.4 

5.0 

R 

5.4 

6.3 

5.1 

michaelbirti 

QMF 

20493 

L 

- 

5.9* 

4.5* 

R 

5.7 

6.0 

4.7 

C. r MEASUREMENTS 

jolmnilandi 

QMF 

30505 

L 

4.7 

5.3 

4.1 

R 

.. 


- 

michaelbirti 

QMF 

20493 

L 

- 

5.3* 

4.8* 

R 

- 

5 2* 

4.3* 

D. UPPER CANINE MEASUREMENTS 

jolmnilandi 

QMF 

30505 

L 


3.0* 

o 7 * 

R 

_ 

3.2* 

2. 1 * 

michaelbirti 

QMF 

20493 

L 

6.3 

5.1 

3.5 

R 

6.2 

5.2 

3.5 

E. LOWER INCISOR MEASUREMENTS 




Th 

w 

1MP° 

jolmnilandi 

QMF 

30504 

L 

7.0 

4.7 

30° 

R 

8.1 

4.6 

30° 


Postparametacrista well-developed, blade-like, 
continuous with the postcrolingual cingulum. 

Small, creet parastyle al the anterolingual cor- 
ner, slightly buccal to the tooth margin, domi- 
nated by a distinct, arcuate blade continuous with 
the prcparamctacrista. Parastyle in paratype re- 
duced to a slight swelling at the anterior tip of the 
prcparamctacrista. Short, ill-defined, an- 
tcrolingual parastyle crest continuous with the 
anterolingual cingulum. Shallow anterolingual 
basin between the bases of the parastyle, 
parametaeonc and protoeone, better defined in 
holotype RP\ but extremely shallow on the 
crown of the paratype. 

Short, posteriorly-directed, apical protoeone 
crest terminating 1/3 the way down its posterior 
surface. Two short, linear crests extending from 
the apex of the hypoconc; one extending anteri- 
orly and terminating at the posterior base of the 
protoeone; other extending posteriorly, continu- 


ous with the postcrolingual cingulum. Buccal 
cingulum poorly-developed in the Holotype. 
Buccal surface of the parametaeonc with uni- 
form, steep gradient to the base of the tooth 
crown. Well-developed buccal eingular shelf in 
the Paratype. 

Upper molars. Proportionately similar to 
Nimbadon n hitelan i from the mid-Miocene Bul- 
lock Creek Local Fauna (Hand ct al., 1993a). 

M l . Sub-rectangular, low-crowned, trans- 
versely-bilophodont, with an anterior protoloph 
and posterior metaloph, Protoloph and metaloph 
short, antcriorly-convex crests, former slightly 
more arcuate than the latter; protoloph consisting 
of a buccal paraeonc and a lingual protoeone; 
metaloph consisting of a buccal mctaconc and a 
lingual mctaconule; mctaconulc the tallest cusp, 
followed by the paracone, mctacone, then pro- 
toeone. Parastyle small, at the anterobueeal end 
of the anterior cingulum, connected to an anterior 
paraconal crest by a short, posteriorly-oriented 
blade. Paratype parastyle poorly developed, 
slight swelling at the junction of the anterior 
paraconal crest and the anterior cingulum, 
Postmetacrista distinct, extending posteriorly 
from the mctaconc apex, continuous with the 
posterior cingulum. Meiastylc a slight swelling al 
the postcrobuccal margin, most reduced in the 
Paratype. Posterior cingulum terminating at the 
postcrolingual base of the mctaconule. Lingual 
cingulum in Holotype poorly developed, in Para- 
lypc short, crescentic, joining bases of the pro- 
tocone and metaeonule, blocking the lingual exit 
of the interloph valley. Short, indistinct, 
postparaconal crest descending the posterior face 
of the paraeonc, terminating in the interloph val- 
ley, before meeting its counterpart, an indistinct 
premctacrista. Short, linear, apical blade on the 
mctaconule. Paratype with facets extending 
postcrobuccal ly from the apices ofthe protoeone 
and mctaconule, fading down the posterior Hanks 
of their respective cusps. 

M 2-4 . Similar to M ! exccpt: Larger, proportion- 
ally wider anteriorly, with molars trapezoidal in 
occlusal view; paracone tallest cusp, protoloph 
higher than metaloph; parastyle and metastyle 
and their associated crests extremely reduced, as 
arc the postparaconal crest and the premctacrista; 
lophs relatively longer, with protoloph longer 
than the metaloph, becoming more anteriorly 
convex in the more posterior molars; metaloph 
severely reduced, more obliquely oriented rela- 
tive to the protoloph, with posterior moiety se- 
verely reduced. Molars increasing in size through 
M 1 ' 2 , decreasing through M 3 * 4 . M 4 reduced, lack- 
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FIG. 5. Silvabesiius johnniknuh gen. et sp nov., paratype QMF30505. A, right lateral view. B, ventral view. C, 
dorsal view. Bar = 20mm, 
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FIG. 6. Silvabesiius johnnilandi gen. et sp. nov., paratype, QMF30505. Occlusal stereopair of upper cheektooth 
dentition. Bar= 1 0mm. 


ing enamel. Adult cheektooth row with an in- 
creasing molar gradient from M 1 to M 4 
Lower dentition. A single pair of lanceolate, 
procumbent lower incisors in the Holotype. 
Enamel only on the lateral and ventral surfaces of 
the crown. A longitudinal groove occupying the 
internal dorsal surface, extending from the base 
of the incisor to the tip, approximately 2mm 
below and lingual to the dorsolateral tooth mar- 
gin. 

P3. Short, subovate, longer than wide, tapering 
anteriorly, dominated by a high, steep protoconid, 
with a short, steep, arcuate blade extending pos- 


teriorly from the protoconid apex, terminating in 
a small cuspid on the posterior cingulid. A poorly 
defined crest descending the anterior face of the 
protoconid, terminating in a slight swelling at the 
anterior tooth margin. Posterobuccal cingulum 
poorly developed. Lingual cingulum curving 
around the posterolingual tooth margin, from the 
apex of the posteromedial cuspid to a point mid- 
way between the protoconid apex and posterior 
tooth margin. A vertical flanking crest descend- 
ing the steep buccal face of the protoconid to a 
point just anterior to the terminus of the lingual 
cingulum. 


TABLE 2. Measurements (mm) of Silvabestius. L= length; AW=anterior width; PW=posterior width; ^estimates. 


A. UPPER CHEEK DENTITION 

Species 

No. 

Side 

P3 

Ml 

M2 

M3 

M4 

L 

W 

L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 

johnnilandi 

QMF 

30504 

L 

12.2 

10.5 

13.5 

10.4 

10.2 

14.8 

12.4 

11.2 

14.5 

ll.S 

- 

12.0 

11.4 

9.0 

R 

11.7 

10.7 

13.6 

10.6 

10.2 

14.5 

12.5 

11.4 

14.3 

12.9 

10.8 

11.5 

11.8 

9.1 

QMF 

30505 

L 

13.1 

11.8 

14.4 

11.9 

11.5 

14.7 

13.2 

11.8 

15.2 

13.2 

11.4 

15.3 

12.8 

9.8 

10.2 

R 

12.6 

10.9 

13.6 

11.7 

11.4 

15.0 

12.3 

11.2 

15.3 

12.8 

10.8 

15.5 

14.1 

michaelbirti 

QMF 

20493 

L 

9.6 

7.5* i 

10.4* 

9.4* 

9.0* 

12.9 

10.1* 

9.2* 

12.0 

ii. 4* 

9.8* 

12.0 

10.2 

8.2 

R 

9.6 

8.3 

11.3 

9.7 

9.3 

11.8 

10.4 

9.6 

ll.S 

10.3 

8.7 

11.3 

10.2 

8.1 

sp. 

CPC 

7337 

R 

12.5 

9.3 

13.5 

10.3 

10.7 

- 

12.4 

- 







B, LOWER CHEEK DENTITION 

. 7| QMF , L 10.8 7.1 

johnnilandi . 

| 30504 | R j , 0 3 | 6 6 

| 13.5 1 8.1 j 8.9 | 14.6 
| 13 7 | 8.1 | 8.7 | 15.3 

1 9.6 1 10.0 
1 9.6 i 9.9 

j 14.6 
| 13.7 

1 11.3 
1 1 1.0 

9.0 
1 102 

1 12.7 1 
| 12.9 ’ 

- 1 9.2 

| 10 8 1 9.3 | 
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FIG. 7. Silvabestius michaelbirti sp. nov., holotype, QMF20493. A, right lateral view. B, ventral view. C, dorsal 
view. Bar = 20mm. 




202 


MEMOIRS OF THE QUEENSLAND MUSEUM 



FIG. 8. Silvabestius michaelbirti sp. nov., holotype, QMF20493. Occlusal stereopair of upper cheektooth 
dentition. Bar= 10mm. 


Mi. Subrectangular, anteriorly-tapering, trans- 
versely bilophodont. Anterior protolophid short, 
steep, high, running parallel to a steep, low, pos- 
terior hypolophid. Protoconid higher than 
metaconid; entoconid higher than the hypoconid. 
Paracristid anteriorly directed, blade-like, linking 
the protoconid to the anterior cingulum, slightly 
buccally convex. Anterior cingulum curving lin- 
gually and downward, to the base of the crown, 
meeting a relatively indistinct preprotocristid. 
Deep anterior basin defined by the junction of 
these crests and the anterior base of the pro- 
toconid. A short, vague crest fading down the 
posterobuccal base of the protoconid. Similar, 
better-defined crest fading down the posterior 
face of the metaconid. A well-developed, an- 
terobuccally oriented prehypocristid terminating 
approximately 1/3 the way down the anterior face 
of the hypolophid. Lingual cingulum discontinu- 
ous, comprised of 2 ridges extending 
postcrobuccally and posterolingually from the 
bases of the protoconid and hypoconid, respec- 
tively, with both ridges terminating just short of 
meeting each other in the interlophid valley. Sim- 
ilar short ridge at the posterobuccal base of the 
metaconid. Posterior cingulum short, notextend- 
ing around the bases of the entoconid and 
hypoconid. Transverse valley U-shaped in lin- 
gual view. 


M 2 . Similar to Mi in all aspects except: slightly 
larger; protolophid subequal to its hypolophid; 
protolophid and hypolophid transversely wider; 
paracristid and prehypocristid extremely re- 
duced; all ridges associated with the main cuspids 
reduced; anterior face of the protolophid steeper; 
anterior cingulum better-developed; anterior 
basin absent. 

M 3 - 4 . Only partially erupted, similar to M 2 in all 
aspects except: M 3 less elongate, but wider than 
M 2 ; M 4 reduced relative to M 2 - 3 ; hypolophid re- 
duced relative to the protolophid, slightly offset 
relative to the protolophid, more posteriorly con- 
vex; interlophid valley more open and broadly 
U-shaped. 

REMARKS. Variation in the hypocone is com- 
mon among Oligo-Miocene zygomaturines. In 
fact, hypocone-less variants have been recorded 
for species of Neohelos (Peter Murray pers. 
comm.) and Nirnbadon (Hand et al., 1993a). The 
development of a hypocone has, in the past, 
served as a synapomorphy of the Zygomaturinae. 
We have used this feature in the phylogenetic 
systematic analysis presented below because, al- 
though variable, it is generally a good indicator 
of phylogenetic relationships. 
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FIG. 9. Silvabestius sp., CPC7337. Occlusal view of 
right maxillary fragment with P 3 -M 2 from Site D 
Locality, Riversleigh. (After Tedford, 1967). 

Silvabestius michaelbirti sp. nov. 

(Figs 7-8) 

MATERIAL. Holotype QMF20493, a relatively com- 
plete cranium from late Oligocene Hiatus (South) Site 
(Creaser, 1997) with left and right cheek tooth rows; a 
longitudinal fracture runs through LM^ -3 ; RM 1 is frac- 
tured diagonally from the anterolingual tooth comer to 
the posterobuccal tooth corner; L and RI 1 are present 


TABLE 3. Character state polarities for selected 
zygomaturine genera using species of Ngapakaldia 
(Palorchestidae) as an outgroup. A=absent; P=pres- 
ent; S=small; D^distinct; W=weak; ST=strong; 
SQ=square; R=reduced; ==equal or su b- 
equal.PLESIO=plesiomorphic; APO=apomorphic. 


CHARACTER 

PLESIO- 

APO- 

1 1 . Parastyle development on P 3 

A 

P 

2. Hypocone development on P^ 

A/S 

D ' 

3. Division of parapietacone into two 
distinct cusps on P 

A 

P 

4. Well-developed^diagonal crest on 
parametacone of P 

A 

P 

5. Link between prqtocone and 
parametacone on P 

A/W 

ST 

6. Mesostyle retracted towards 
cingulum 

A 

P 

7. Size of P 3 relative to equal molars 

S 

= 

8. Elongate P 3 

A 

P 

9. Buccal cingulum on P 3 

ST 

w 

10. Loss, incorporation or suppression 
of stylar cusps C and D with respect to 
lophs 

A 

P 

1 1 . Small parastyle on M 1 

P 

A 

12. Occlusal shape of M 

E 

SQ 

13. Short posterior moiety on Pi 

P 

A i 

14. Paracnslid on Mi 

P 



but incomplete; left I 2 and L and Rl 3 are missing; the 
cranium is in two parts, the division occurring approx- 
imately 15mm posterior to the molar rows; the nasals, 
frontals and palate are incomplete; the basicranium is 
relatively intact; the posterior region of the neurocran- 
ium is missing on each side. 

ETYMOLOGY. For the former Vice Chancellor of the 
University of New South Wales, Professor Michael 
Birt, who assisted in the collection of specimens and 
helped meet the cost of preparation.. 

DIAGNOSIS. Differs from S. johnnilandi by: 
being smaller; having canines; having reduced 
parastyle and parastylar region on P 3 and less 
elongate P 3 ; having a more central parametacone 
on P^; having a smaller protocone on P 3 that is 
less distinctly separated from the base of the 
parametacone; lacking a hypocone on P 3 ; and 
having steeper protoloph and metaloph faces on 
M 1 " 4 . Differs from Silvabestius sp. in: being 
higher crowned; lacking a well-developed 
parastylar region on P 3 ; and having a reduced 
posterolingual cingular shelf on P 3 . 

DESCRIPTION. This species is described in so 
far as it differs from other species of the genus. 
Incisor arcade poorly-preserved with only the L 
and R I 1 (both of which are incomplete) and the 
right I 2 remaining. Incisors as in S. johnnilandi. 

Canines small, pointed, on the premaxillary- 
maxillary suture whereas in S. johnnilandi the 
tiny canine alveoli lieapproximately 2mm behind 
the premaxillary-maxillary suture. 

Left cheektooth row badly fractured with a 
large fissure extending across the buccal margin 
of M 1 , diagonally through M 2 and across the 
lingual region of M\ terminating at the anterior 
base of the hypolophid of M 3 . Right M 1 fractured 
diagonally from the anterolingual tooth comer to 
the posterobuccal tooth comer. 

P 3 smaller, lacking a distinct cuspate parastyle, 
with parastylar region reduced; vague pre- 
parametacrista continuous with the anterior cin- 
gulum; parametacone more posteriorly along the 
longitudinal axis, with postparametacrista more 
steeply inclined; protocone smaller, less dis- 
tinctly separated from the base of the 
parametacone; hypocone absent; protocone with- 
out crests. 

Upper molars. Lower-crowned, with more ex- 
tensive wear facets, with more steeply inclined 
posterior surfaces of the protoloph and metaloph; 
with a molar gradient not increasing posteriorly. 
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FIG. 10. Comparison of left P 3 of Silvabestius : A-A\ 
occlusal stereopair of S. johnnilandi , holotype, 
QMF30504. B~B\ occlusal steropair of S. 
johnnilandi paratype QMF30505. C-C’, occlusal ste- 
reopair of S. michaelbirti holotype QMF20493. Bar 

Silvabestius sp. 

(Fig. 9) 

MATERIAL. CPC7337, a right maxillary fragment 
with P 3 , M l and the anterior half of M~ from late 
Oligocene Site D Locality, Riversleigh. 


DESCRIPTION. See Tedford (1967). 

REMARKS. The teeth are missing most of their 
enamel so our understanding is based on dentine 
core morphology. Compared to Silvabestius 
johnnilandi this specimen is lower-crowned 
(though the extent to which this is an artefact of 
enamel loss is not known); the protocone on P 3 is 
smaller and is less distinctly separated from the 
base of the parametacone; and a hypocone is 
(most probably) absent on P 3 . 

This specimen is not designated a new species 
because of its poor preservation. The lack of 
enamel on the crown makes it difficult to interpret 
the stage of development of the parastyle and 
hypocone. Variation between adult and juvenile 
dentitions of 5. johnnilandi , suggests the above 
mentioned differences in dental morphology may 
not warrant specific distinction. 

PHYLOGENETIC ANALYSIS 

Aplin & Archer (1987) and Marshall et al. 
(1989) recognised the Palorchestidae, divided 
into Palorchestinae and Ngapakaldinae, and the 
Diprotodontidae, divided into Diprotodontinae 
(sensu Archer, 1977) andZygomaturinae. Archer 
& Bartholomai (1978) united these two families 
in the Diprotodontoidea. The monophyly of these 
groups is under question as well as the basis for 
their higher level association (Archer, 1984; 
Aplin & Archer, 1987; Murray, 1990a). Conse- 
quently, it is difficult to select an appropriate 
outgroup for phylogenetic analysis of the 
Diprotodontidae and to determine character state 
polarities within the group (Murray, 1 990b; Hand 
et al., 1993a). We choose the palorchestids 


TABLE 4. Distribution of character states in representative diprotodontoids. 0= plesiomorphic state; 
1 =apomorphic state; 2=most apomorphic state; a=multistate character; ?=missing data. 
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0 
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Ngapakaldia and Pitikantia as outgroup for anal- 
ysis of the Zygomaturtnae due to their 
plesiomorphic position in the Diprotodontoidea. 

CHARACTER ANALYSIS. Fourteen dental 
characters considered taxonomically useful in 
zygomaturine intergeneric relationships are em- 
ployed in a cladistic analysis (Table 4). Selection 
of characters follows previous phylogenetic anal- 
yses by Murray (1990b) and Handet al. (1993a). 
Character state polarities (Table 3) were deter- 
mined by outgroup analysis using Ngapakaldici 
and Pitikantia. Character state polarities for 
Nimbadon were scored only forAY lavarackoruni 
andM. whitelawi , for reasons given in the discus- 
sion. Raemeotheviinuyatkolai was excluded from 
the phylogenetic analysis because 13 of the 14 
characters arc unknown for this species. 

A Wagner analysis was performed using the 
PAUP (version 3.1.1) computer program 
(S wofford, 1993). Multistatc characters were 
treated as polymorphisms. Character optimisa- 
tion was performed using both the accelerated 
(ACCTRAN) and delayed (DELTRAN) transfor- 
mation algorithms. 

CHARACTERS EXCLUDED FROM THE 
ANALYSIS. For many characters examined 
from previous phylogenetic analyses, intraspe- 
cific and interspecific variation was found to be 
high. Similarly high variation is characteristic of 
the Oligo-Miocenc zygomaturines Neohelos and 
Alkwertatherium (Murray, 1990b). Characters 
with a high degree of intraspccific variation ex- 
cluded from the analysis include: the degree to 
which the parastyle of P-* is posteriorly inclined 
or ‘hooked’; shape of the lingual cingulum on P3; 
presence or absence of a protostyle on M 1 ; extent 
of metaloph reduction on M* V4 ; extent of reduc- 
tion of M 4 . ‘Proportional similarity’ of P^ as a 
synapomorphy for a Plciisiodon / Nimbadon/ 
Neohelos/ Kolopsis/ Zygontatunis clade, used by 
Murray (1990b) and Hand ct al. (1993a), is a 
character complex relating to the development of 
the parastyle, protocone and hypocone. Accord- 
ingly, it is not included as a discrete character. 

RESULTS. Wagner analysis using the branch 
and bound algorithm generated a single most 
parsimonious tree (Fig. 11) involving 23 steps 
with a consistency index (Cl ) of 0.880, a retention 
index (Rl) of 0.880 and a rescaled consistency 
index (RC) of 0.774. The high consistency index 
probably reflects the limited number of charac- 
ters used in the analysis. Tree topology was iden- 



FIG. 11. Hypothesis of zygomaturine relationships, 
based on dental characters (Table 3) used by Murray 
(1990b) and Hand et al. (1993) in cladistic analyses 
of the Diprotodontidae. Apomorphies are represented 
by boxed numbers. Arrows indicate character state 
transformations. Symbols: 0, plesiomorphic character 
state; 1 , derived character state; 2, most derived char- 
acter state. 

tical irrespective of whether ACCTRAN or 
DELTRAN character optimisation was em- 
ployed. 

DISCUSSION 

Silvabestius is the most plesiomorphic 
zygomaturine known with the possible exception 
of Raenieotheriiini yatkolai. Silvabestius is basal 
to the diprotodontoid radiation. Although similar 
to the primitive palorchestid Ngapakaldici in den- 
tition (Tedford, 1967) and the middle ear, 
Silvabestius is assigned to the Zygomaturinae 
because it possesses a number of zygomaturine 
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synapomorphies including a parastyle on P 3 and 
a ventral alisphenoid tympanic process. 

Stirton ct al. (1967) and Murray (1990b) sug- 
gested that zygomaturines evolved from primi- 
tive diprotodontine-like forms in which the 
parastyle on P 3 was small Trends in premolar 
morphology in Silvabestius support this hypoth- 
esis. Transition from the simple, bicusped 
diprotodontine P 3 to the plesiomorphie, 3-cusped 
zygomaturine premolar of S. michaelbirti is 
achieved through expansion of the parastylar re- 
gion (resulting in a more elongate premolar) and 
the posterolingual cingular shelf. Subsequent 
transition to the more typical 4-cusped 
zygomaturine premolar of S. jolmnilandi is 
achieved through development of a distinct 
parastyle on the enlarged parastylar region and 
development of a distinct hypoeone on the en- 
larged posterolingual cingular shelf. 

Silvabestius is the plesiomorphie sister group to 
all other zygomaturines (Fig. 9). Plesiomorphie 
features of the dentition include a poorly-devel- 
oped parastyle, a poorly-developed hypoeone, an 
undivided parametacone on P 3 , and a well-devel- 
oped paracristid on Mi. 

Monophyly of Zygomaturinae is supported by: 
a parastyle on P 3 ; P 3 equal or subequal to the 
molars in length; and an enlarged posterior moi- 
ety on P 3 . The zygomaturine sister-group of 
Silvabestius is united by synapomorphic a mod- 
erate to large parastyle on P 3 and square vs elon- 
gate molars (in occlusal view). A distinct 
hypoeone on P 3 and a well-developed parastyle 
on M 1 are shared by Nimbadott, Kolopsoides , 
Plaisiodon, Neohelos , Kolopsis and Zygo- 
ma turns. The latter genera, with the exclusion of 
Nimbadon , is united by a linking crest between 
the apices of the protocone and parametacone on 
P 3 . Kolopsoides and Plaisiodon are united by an 
elongate P 3 and a weak buccal cingulum on P 3 . 
Neohelos , Kolopsis and Zygomaturus form a 
clade rationalised by a mesostyle that is retraeted 
towards the cingulum on P 3 and by a large 
parastyle on M 1 . Kolopsis and Zygomaturus are 
united by a parametacone on P 3 that is divided 
into two distinct cusps. 

Topology of the cladogram (Fig. 9) is consis- 
tent with that found in Hand et al. (1993a) and 
Murray (1990b). However, it differs in the rela- 
tive positions of species of Nimbadon , Plaisiodon 
and Kolopsoides. These differences result from 
the exclusion of certain characters used in previ- 
ous analyses which are of low taxonomic value. 
A hooked or posteriorly inclined parastyle on P 3 
has been used by Murray (1990) and Hand et al. 


(1993a) as a synapomorphy uniting Plaisiodon 
and Nimbadon. In this analysis the character was 
found to be highly variable and hence of low 
taxonomic value. No special affinity was found 
between Nimbadon and the Kolopsoides/ 
Plaisiodon clade. Further, Hand et al. (1993a) 
united Nimbadon , Plaisiodon, Neohelos, Kolop- 
sis and Zygomaturus to the exclusion of 
Kolopsoides by the similarly proportioned P 3 . 
This character was excluded from the current 
analysis because it was found to be dependent on 
the degree of development of the parastyle, pro- 
tocone and metacone on P 3 . 

The position of Kolopsoides cultridens within 
the Zygomaturinae is difficult to determine, 
partly because of the paucity of knowledge about 
late Miocene diprotodontoids. Stirton et al. 
(1967) suggested that K. cultridens is most 
closely related to Kolopsis on the basis of a di- 
vided parametacone on P 3 . Flannery (1994) sug- 
gested that all New Guinea diprotodontids, 
including K. cultridens , are closely related and 
probably stemmed from a Kolopsis-\ike ancestor. 
K. cultridens is here linked with the late Miocene 
Plaisiodon centralis , from the Alcoota Local 
Fauna, a relationship first proposed by Archer 
(1984). If this relationship is accepted a divided 
parametacone has developed within the Zygo- 
maturinae in the Kolopsoides! Plaisiodon lineage 
and again, convergently, in the Neohelos! Kolop- 
sis! Zygomaturus lineage. Homoplasious division 
of the parametacone into 2 distinct cusps would 
then have developed during the late Miocene 
perhaps in response to increasing dryness. With 
plant materials becoming less succulent and more 
abrasive, there may have been strong selective 
pressure on all lineages to increase molariform 
features as well as the surface area of premolars. 

We suggest that Nimbadon scottorrorum is 
more appropriately assigned to Neohelos . Fea- 
tures of the dentition that align Ni. scottorrorum 
with Neohelos are: larger, squarer molars; more 
robust cingula on the cheekteeth; greater 
parastyle development on M 1 ' 2 ; a relatively erect 
parastyle on P 3 ; and an anterolingual crest ex- 
tending from the parametacone apex that meets a 
buccal crest from the apex of the protocone (a 
feature common in species of Neohelos) rather 
than continuing on to meet the anterolingual cin- 
gulum as in Ni. lavarackorutn and Ni. vAiitelawi. 
Material referrable to a small species of Neohelos 
from Riverslciglf s System A Local Faunas, and 
forms intermediate between this small Neohelos 
species and N. tirarensis from Riversleigh’s Sys- 
tem B Local Faunas, are relatively indistinguish- 
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able in terras nf morphology and dimensions f rom 
the Hololypc and only specimen of Ni. 
icottor r&funit QMF23I57. Consequently, char- 
acter pu lari lies for species of Nimbadon in ihis 
analysis were determined using Ni. lae- 
anukomm and Ni. whitetawi only. 

Similarities in dentitions of Silvabesrius 
johnnilandi and Nimbadon lavarackorum , boih 
from Riversleigh, and Ni. whitelawL from the 
Bullock Creek Local Fauna include: molar di- 
mensions; structure of the parastylar region; pro- 
tocone; hypoconc; buccal cingulum; and 
anterolinguai paramctaconc blade on P ( . The Iasi 
feature was suggesied (Hand el al., 1993a) as an 
autapomorphy for Nimbadon but it is variably 
expressed in Neohelos and well-developed in 
Si ha best ins. Dentitions of 5. johnnilandi and 
Nimbadon differ mainly in the degree of devel- 
opment of the parastyle on P 3 and the extent to 
which ii is separated from the base of Lhe para 
melacone Plesiomorphic features of Nimbadon 
include a small parastyle and undivided para- 
metaOone on P\ elongate vs relatively squarish 
molars, and a well -developed patacristid on M|. 

Murray ( 1 990b) suggested that Nimbadon may 
be a basal zygomalurine with affinity to Neohelos 
and Plaishdon ; he suggesied 2 minor zy go mat ur- 
ine lineages. Nimbadon Neohelos and Kolopsis , 
united largely through plcsiomorphic features 
and Alkwertaiherium> Pluisiodon and Kolops- 
oides , united through phonetic similarities of the 
deniary and lower incisors. He also suggests that 
these lineages may be united through common 
ancestry in Nimbadon. In our analysis Nimbadon 
occupies a more plcsiomorphic position than in 
othci analyses. 

Some doubt remains about whether 
R aemerqtherinm vutkolai is appropriately in- 
cluded within Diprotodontiduc. Rich el al. ( 1978) 
noted lhai it exhibited no apomorphie character 
scales ihat precluded the possibility that it was a 
primitive macropodoid but, equally, neither does 
it exhibit any character states lhai are undoubted 
macropodoid synapnmorphies. The relative phy- 
logenetic positions of Sih'abesiius and Raemeo - 
iherium cannot be resolved until upper dentitions 
are discovered lor the latter. Differences in the 
lower dentition nf S. johnnilandi compared with 
R. yiukolai include; it is larger; lophids on the 
lower molars are less anteriorly convex; (he ante- 
rior mnicty of Mi is broader; the preinetacrislid 
ot Mi is better developed as is the antero lingual 
basin at the anterior base of the pfioiolophid, the 
pmtasivlid i Rich el a).. 1978) at lhe buccal base 
of the pHiCOCOHKl OH Ml ** absent: and the pru- 


tolophid on Mj is more posteriorly inclined. Both 
species exhibit an M i ; Mi ratio (equivalent to My 
M 4 in Rich ct al., 1978) approaching 1, a condi- 
lion regarded as primrtrve among dipmlu 
dontoids. There are no apomorphie features of the 
lower dentitions that enable either to be regarded, 
as unambiguously more plcsiomorphic than the 
other. 

Silvabntiusjohnnilandi is derived relative 10 .S' 
micbaelbirii as evidenced hv the following fea- 
tures of its P 1 : a more distinct parastyle; a larger, 
lobate parastylar region; a hotter defined prepara 
metacnsla; and a small hut distinct hypoconc. 
The relative position of Silvabestius sp. is more 
difficult to determine because of poor preserva- 
tion However, the following features of the den- 
tine core suggest that Silvabestius sp is 
struc turally intermediate between S. michaelhirti 
and S. johnnilandi: parastylar region more exten- 
sive than S. michaelhirti but reduced in compar 
ison to 5. johunilandi; hypoconc absent in S 
michaelhirti , a more extensive pusterolingual 
angular shelf in S, $p„ a feature that anticipates 
the development of a hypoconc in S. johnnilandi . 
Silvabestius sp. has noautapomorphic features in 
the dentition that would preclude it being the 
ancestor of S. joltnnilandi. Alternatively. 
Silvabestius sp. may represent an extreme end of 
an S.johnnilandi morphodine. If this is the case, 
the simple denial structure of 5. michaelhirti and 
the absence of any autapomorphic features of the 
dentition, suggest this species may represent the 
direct ancestor of S.johnnilandi and the structural 
antecedent of all other zygomauirincs. 
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